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© An apparatus for spacing contiguous rows of food products, in particular shortbread slices, exiting 
an oven on a belt conveyor. 


© Contiguous rows (2a) of shortbread slices and 
the like food products exiting an oven on a belt 
conveyor (4) are spaced apart at regular intervals 
(2b) by an apparatus (1) comprising two parallel 
belts (8,9) trained around respective pulley pairs 
(10,11;12,13), a plurality of rods (18) mounted be- 
tween the belts (8,9) and extending transversely to 
the direction of advance of the food products (3) on 


the conveyor (4), a corresponding plurality of blocks 
(24) mounted slidably on the rods (18) and provided 
with fingers (31) adapted to engage the food pro- 
ducts (3), and means (34) of spacing apart the 
blocks (24) on each rod (18) at the working run of 
the belts (8,9) and means (35) of approaching the 
blocks (24) at the return run. 
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This invention relates to an apparatus for spac- 
ing contiguous rows of food products, in particular 
shortbread slices, exiting an oven on a. belt con- 
veyor driven into a selected direction. 

The production lines for some food products 
such as shortbread slices, biscuits, and the like, for 
example, include at least one baking or drying or 
conditioning oven through which the food products 
are transported at a selected rate by a belt con- 
veyor on which they are laid in side-by-side rows 
parallel to the direction of transport. 

To best utilize the oven capacity, it is known to 
set the rows of products very close together, this 
being the condition in which the rows of products 
present themselves at the oven outlet, wherefrom 
they are picked up by another belt conveyor and 
taken to a packaging machine. 

Some packaging machines in current use on 
production lines of the above kind are set up to 
package one product or a group of products con- 
taining a selected number of products at a time, it 
is a requirement that the products be fed forward in 
a single row at constant pitch distances from one 
another which are pre-set to suit the machine pack- 
aging rates. 

Thus, there exists a well-recognized demand 
for an ability to re-arrange the products moving in 
contiguous rows toward the packaging machine in 
a single row, gather them into groups as by provid- 
ing counting or weighing steps, and set the product 
spacing within said single row to conform with the 
selected constant pitch. 

Besides the above-noted demand, there still 
exists the added need to have all the operations 
that make up the entire production cycle auto- 
mated. 

In the present state of the art, such automation 
can only be accomplished with the products driven 
forward in orderly rows held mechanically sepa- 
rated from one another, such as along longitudinal 
costraining troughs. 

By this provision, in fact, the products in any 
one row can be variously set apart and diverted 
from the other rows of products to suit the me- 
chanical handling requirements of the several oper- 
ations to be performed on the products. However, 
setting the products into individual troughs as men- 
tioned above is opposed by the very fact that the 
products leave the oven in closely spaced rows, so 
that it cannot be ensured that each individual row is 
automatically routed to a corresponding trough with 
no risk of the products from one row interfering 
with products in adjacent rows. 

To avoid this risk, it would be necessary for the 
products to travel through the oven in already set- 
apart rows, but this would result in a considerable 
and unacceptable de-rating of the oven capacity. It 
is for this reason that it has been preferred to 


handle the products manually downstream from the 
oven, to route them in a single row to any counting 
and/or weighing stations and to the packaging ma- 
chine, and to cope with such recognized 
5 drawbacks of manual operations as increased labor 
input, lowered output, and higher production costs. 

The problem that underlies this invention is to 
provide an apparatus which enables rows of food 
products laid on a belt conveyor exiting a baking 
w oven to be spaced apart in an automated fashion. 

This problem is solved, according to the inven- 
tion, by an apparatus characterized in that it com- 
prises a load-bearing structure extending at least 
partway over the conveyor, first and second belts 
75 borne on and driven through corresponding pulley 
pairs which are journalled about transverse rotation 
axes to said selected direction, the belts having a 
working run which extends substantially at the 
same level as the conveyor and an overlying return 
20 run, a plurality of parallel rods lying crosswise to 
said direction and being mounted to the belts, a 
corresponding plurality of blocks mounted slidably 
on the rods and being provided with fingers adapt- 
ed to engage with food products upstream of said 
25 working run, and spacer means for spacing apart 
the blocks of each rod at the working run, and 
approach means for setting the blocks close to- 
gether at the return run. 

Further features and the advantages of the 
30 apparatus according to the invention will become 
apparent from the following detailed description of 
a preferred embodiment thereof, given by way of 
example and not of limitation with reference to the 
accompanying drawings. 
35 In the drawings: 

Figure 1 is a perspective view of the apparatus 
according to the invention; 
Figures 2 and 3 are a perspective and side 
view, respectively, showing schematically and to 
40 an enlarged scale a detail of the apparatus of 
Figure 1; 

Figure 4 is a perspective view showing sche- 
matically the apparatus of Figure 1 in operation; 
and 

45 Figures 5 and 6 are sectional views showing 
schematically a detail of the apparatus of Figure 
1 at two successive stages of its operation. 
With reference to the drawing views, generally 
indicated at 1 is an apparatus for spacing a plural- 
50 ity of contiguous rows 2a of food products, in 
particular of shortbread slices, exiting an oven, 
known per se and not shown, on a belt conveyor 4 
driven along a selected direction denoted by X. 
In a preferred embodiment of this invention, the 
55 apparatus 1 is located downstream from the con- 
veyor 4 relatively to the direction X of advance and 
upstream of a second belt conveyor 5 extending in 
line with the conveyor 4 and being, in turn, oper- 
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ative to transport a plurality of rows 2b of products 
3. The rows 2b lie parallel to the direction X of 
advance spaced regularly apart a constant pitch 
distance to feed a packaging machine, not shown. 

The apparatus 1 comprises a load-bearing 
structure 7 located between the conveyors 4 and 5 
and partly overlying them. 

Respectively indicated at 8 and 9 are first and 
second endless belts trained around and driven 
through respective pulley pairs 10, 11 and 12, 13, 
of which two are powered, journalled on the struc- 
ture 7 about horizontal rotation axes lying in a 
transverse direction Y to the direction X of ad- 
vance. 

It should be noted that on the belts 8 and 9 
there are defined a horizontal working run 14, ex- 
tending and being driven along the direction X from 
an inlet side 15 located at the conveyor 4 to an 
outlet side 16 at the second conveyor 5, and a 
return run 17 overlying the working run 14 parallel 
thereto and extending from the outlet side 16 to the 
inlet side 15. 

In addition, the working run 14 locates at a 
level slightly above that of the conveyor 4. 

The apparatus 1 comprises a plurality of par- 
allel rods 18 lying along the transverse direction Y 
and being mounted to the belts 8 and 9 at short 
spacings from one another. 

More specifically, mounted on the ends 18a, 
18b of each rod 18 is a respective pin 19, 20 
extending in continuation of the rod itself and being 
affixed to the corresponding belt 8. 9. 

The pulleys 10, 13 are formed peripherally with 
recesses 21 adapted to engage with the pins 19, 
20 for driving the belts 8 and 9. 

Affixed around each rod 18 are two identical, 
opposed C-shaped sectional members which ex- 
tend longitudinally on the rod. 

It should be noted that respective free flanges 
22a, 23a of the sectional members on one rod 18, 
which flanges are oppositely located in mutually 
spaced-apart relationship and inwardly with respec- 
tto the plurality of the rods 1 8 mounted to the belts 
8 and 9, constitute guides for a plurality of blocks 
24 which are mounted slidably on the rod 18 and 
at least equal in number to the contiguous rows of 
food products 3. 

Each block is formed, on two opposed sides 
thereof, with two cutouts 25, 26 intended for ac- 
commodating said flanges 22a, 23a in a sliding 
fashion. 

The blocks 24 of each rod 18 are also asso- 
ciated with one another such that each block 24 is 
connected to adjacent blocks 24 on the same rod 
18 at a preset clearance "c" longitudinally of the 
rod 1 8 in the transverse direction Y. 

In particular, for each rod 18, each block 24 is 
connected to an adjacent block by a respective 


stem 27 extending along the transverse direction Y 
and being provided at the ends with respective 
stops 28. Formed in each block 24 are two longitu- 
dinal cavities, both indicated at 29, which extend 

5 along the direction Y-Y, are offset and open on 
opposed sides of the block 24 to receive respec- 
tive stops 28; furthermore, two through-going 
bores, both indicated at 30, are formed in each 
block 24 in continuation of said cavities 29 to 

70 accommodate respective stems 27 slidably therein. 

Adjacent blocks 24 of each rod 18 are ar- 
ranged, moreover, with their cavities 29 facing each 
other and the through-going bores 30 aligned, 
thereby any two adjacent blocks 24 would be inter- 

75 connected by one stem 27 extending through two 
bores 30 and with the two stops 28 positioned in 
two opposed cavities 29. 

Accordingly, any two adjacent blocks are con- 
nected at a preset clearance "c w relatively to the 

20 length of the respective stem 27; in addition, two 
adjacent blocks are enabled to slide on the rod 18 
toward each other from a first end or limit position 
where they are set close together (see Figure 5) to 
a second end or limit position where they are set 

25 apart by an amount corresponding to said clear- 
ance "c" (see Figure 6). 

In accordance with the invention, the blocks 24 
are provided with a pair of parallel, outwardly ori- 
ented fingers 31 adapted to engage with the food 

30 products 3 on the conveyor 4, at the inlet end 15 
upstream of the working run 14, as explained 
hereinafter. 

For each rod 18, the two outermost blocks 24, 
that is the closest block 24a to the first belt 8 and 

35 the closest one 24b to the second belt 9, together 
with the corresponding rod 18 portions and por- 
tions of the sectional members 22, 23. are set in 
respective quadrilateral frames 32 attached to the 
blocks 24a, 24b. 

40 Mounted on each frame 32 is a cam follower 

33 of the idler roller type which faces inwards with 
respect to the plurality of rods 18 mounted on the 
belts 8 and 9. 

The apparatus 1 of this invention further com- 

45 prises spacer means 34 for spacing apart the plu- 
rality of blocks 24 on each rod 18 at the working 
run 14, and approach means 35 for setting such 
blocks 24 close together at the return run 17. 

The spacer means 34 consists of a first pair of 

so linear, horizontal and divergent, cams 36, 37 which 
are both inclined at an angle to the direction X of 
advance, being supported on the structure 7 at the 
working run 14, in the vicinity of the first and 
second belts 8. 9, respectively. 

55 The cams 36 and 37 are arranged to act on 

each pair of followers 33 of the outermost blocks 
24a and 24b on each rod 18, at the working run 14. 
The approach means 35 are comprised of a 
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second pair of linear, horizontal and divergent, 
cams 38. 39 sloping toward the direction X, which 
are both supported on. the structure 7 at the return 
run 17, in the vicinity of the first and second belts 
8, 9, respectively. 

It should be noted that the second pair of cams 
38, 39 are set astride to act on each pair of cam 
followers 33 of the outermost blocks 24a and 24b 
on each rod 18, at the return run 17. 

Indicated at 40 is a horizontal flat plate having w 
a smooth top, being carried on the structure 7, and 
extending from the inlet side 15 to the outlet side 
16 at the same level as the conveyors 4 and 5, 
substantially in continuation thereof. 

Furthermore, the plate 40 would underlie the 75 
working run 14 a limited distance therefrom. 

The apparatus 1 also comprises opposing 
means 41, supported at the outlet side 16 down- 
stream from the working run 14, for disengaging 
the food products 3 from the fingers 31 . 20 

Said opposing means 41 comprise a crosswise 
array of plural horizontal reeds 42, extending par- 
allel in mutually spaced-apart relationship and in 
substantial continuation of the working run 14 
above an end portion of the plate 40, and over a 25 
short distance above the second conveyor 5. 

The reeds 42 have respective vertical ribs 43 
depending therefrom which are formed integrally 
and extend along the direction of advance. The ribs 
43 define a plurality of parallel tracks 44 on the 30 
second conveyor 5. 

The operation of the apparatus 1 according to 
the invention will be described next with particular 
reference to Figures 4, 5 and 6. 

Food products 3 exiting the oven would be 35 
advanced on the belt conveyor 4 in the direction X, 
while being arranged in contiguous rows 2a, toward 
the inlet side or end 15 of the apparatus 1, the rods 
18 of which are rotated by the belts 8 and 9 and 
the respective pulley pairs 10, 11 and 12, 13 at a 40 
rate which corresponds substantially to the rate of 
advance of the products 3 on the conveyor 4. 

It should be noted that the blocks 24 on a rod 
18 at the inlet side 14 are set close together (see 
Figure 4) as a result of the previous action of the 45 
approach means 35 along the return run 17, as 
explained hereinafter. 

On a row of products 3 reaching the inlet side 
15, each product 3 will be engaged by two fingers 
31 of a corresponding block 24 on one rod 18. 50 

The rod 18 continues travelling along the work- 
ing run 14, still with the food products 3 from the 
aforesaid row engaged by the fingers 31 of the 
corresponding blocks 24. Thus, the food products 3 
will be taken by the conveyor 4 to the smoothly 55 
finished plate 40 on which they can slide with no 
significant frictional resistance. 

At the working run 14, the cam followers 33 of 


the two outermost blocks 24a and 24b on said rod 
18 will engage with the first pair of cams 36, 37 of 
the spacer means 34, specifically by coming in 
contact through their respective surfaces 36a and 
37a facing the belts 8 and 9, respectively. 

As the rod 18 is driven forward, the cams 36 
and 37 will force the blocks 24 to slide along the 
beam in the cross direction Y and to separate from 
one another, and at the end of the working run 14, 
the blocks 24 and products 3 bound thereto will be 
separated from each other by a constant pitch 
distance corresponding to the clearance "c". 

On the rod 18 approaching the outlet side 16, it 
will move past the plate 40 and meet with the 
opposing means 41, whose reeds 42 interpose 
themselves between the blocks and the respective 
food products, 3. 

As the rod 18 is moved toward the outlet side 
or end 16, and raised toward the return run 17, the 
products 3 are held back by the reeds 42 in the 
tracks 44 on the second conveyor 5 and disen- 
gaged from the fingers 31 moving unrestrictedly 
through the reeds 42. 

The rod 18 is then driven along the return run 
17, whereat the cam followers 33 of the two out- 
ermost blocks 24a and 24a become engaged by 
the approach means 35. In particular, the cam 
followers 33 will contact the cams 38, 39 at their 
respective confronting surfaces 38a, 39a. 

Thus, while advancing along the return run 17, 
the blocks 24 will be pushed toward one another 
by the cams 38 and 39 until, on reaching the inlet 
side 15, they disengage from the approach means 
35, and while close against one another, are al- 
lowed to engage a fresh row of food products 3 on 
the conveyor 4. 

The description given thus far obviously ap- 
plies to all the rods 18 of the apparatus 1 which, 
through the fingers 31 of the blocks 24, will engage 
successive rows of food products 3 on the con- 
veyor 4 and arrange them, at regular spacings, on 
the second conveyor 5 to thereby form a plurality 
of rows 2b. 

On the apparatus according to the invention, 
contiguous rows of food products, in particular 
shortbread slices, can be quickly spaced apart a 
selected pitch distance to permit and facilitate me- 
chanical handling of the products. Thus, one can 
now automate the various mechanical operations 
required to take the products to a packaging ma- 
chine. 

In addition, by virtue of the products being 
engaged and therefore guided by the block fingers 
during the spacing apart step, the risk of products 
from one row interfering with and obstructing the 
ones in adjacent rows is considerably reduced if 
not altogether eliminated. 

The apparatus disclosed hereinabove is sus- 
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ceplibio. of course, to many changes and modifica- 
tions, lex I'tttancc. it could be provided without the 
lower pUtt> ana to arranged directly onto a belt 
conveyor, w :toui departing from the scope of this 
invention a* svt lortn in the appended claims. 5 

Claims 

1. Ar, apparatus for spacing contiguous rows of 

food products, m particular shortbread slices, ex- 10 
iting an oven on a belt conveyor (4) driven into a 
selected ovcci»on (X). characterized in that it com- 
prises a ioad-t«oanng structure (7) extending at 
least partway ovc* the conveyor (4), first (8) and 
second (9) botis come on and driven through cor- is 
responding pUley pairs (t0.11 and 12,13) which 
are journalled about transverse rotation axes to said 
selected direction (X). the belvs (8,9) having a work- 
ing run (U) which extends substantially at the 
same level as the conveyor (4) and an overlying 20 
return run (17). a plurality of parallel rods (18) lying 
crosswise to sad direction (X) and being mounted 
to the belts (8.9). a corresponding plurality of 
blocks (24) mounted shdably on the rods (18) and 
being provideo w th fingers (31) adapted to engage 25 
with food products (3) upstream of said working run 
(14), and spacer means (34) for spacing apart the 
blocks (24) of each rod (18) at the working run 
(14), and approach means (35) for setting the 
blocks (24) closo together at the return run (17). 30 

2. An apparatus according to Claim 1, character- 
ized in that each block (24) is connected to adja- 
cent blocks (24) on one rod (18) at a preset longitu- 
dinal clearance ("c") to the beam (18). 

3. An apparatus according to Claim 2, character- 35 
ized in that said spacer means (34) and said ap- 
proach means (35) are active on outward blocks 
(24a,24b) in each plural blocks (24) on each rod 
(18). 

4. An apparatus according to Claim 3, character- 40 
ized in that said spacer means (34) comprise a pair 

of divergent cams (36,37) set at an angle to said 
selected direction (X). being supported on the 
structure (7) at the working run (14) and active on a 
plurality of cam followers (33) mounted on respec- 45 
tive outward blocks (24a,24b) of the rods (18), said 
cam pair (36,37) being located between the follow- 
ers (33) of the outward block pair (24a,24b) on 
each rod (18) at the working run (14). 

5. An apparatus according to Claim 4, character- so 
ized in that said approach means (35) comprise a 
second pair of divergent cams (38,39) set at an 
angle to the selected direction (X), being supported 

on the structure (7) at the return run (17) and 
adapted to engage said followers (33), the second 55 
cam pair (38,39) straddling the followers (33) of the 
outward block pair (24a,24b) on each rod (18) at 
the return run (17). 


6. An apparatus according to Claim 1, character- 
ized in that it comprises opposing means (41) 
mounted on said structure (7) downstream from the 
working run (14) to disengage the food products (3) 
from the fingers (31). 

7. An apparatus according to Claim 6, character- 
ized in that said opposing means (41) comprise an 
array of parallel coplanar reeds (42) in mutually 
spaced-apart relationship extending in substantial 
continuation of said working run (14). 

8. An apparatus according to Claim 1, character- 
ized in that said structure (7) extends downstream 
from said conveyor (4) and comprises a flat plate 
(40) extending level with the conveyor (4) in sub- 
stantial continuation thereof and underlying said 
working run (14). 
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